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^ © 5-O-DESOSAMINYLERYTHRONOLIDE DERIVATIVE. 



© A novel macrolide antibiotic having a potent antimicrobial activity, represented by generaJ formula (1), which 
is produced by introducing a specified aryloxy or alkyloxy group into the 3-position of a 5-O-desosaminyleryth- 
ronolide derivative, wherein Y represents oxygen-containing Ci-Cs cycloalkyl, optionally substituted phenyl, 
glucopyranosyl, ribopyranosyl, benzyl or methyl; U represents hydrogen or acyl; Z represents oxygen or N-ORi 
wherein Ri represents hydrogen, alkanoyl or optionally substituted benzyl; and A represents a group that forms 
an erythronolide which may form a cyclic carbonate group between the 11- and the 12-positions or a double 
bond between the 10- and 11 -positions. 
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Technical Field 

The present invention relates to novel derivatives of an antibacterial erythromycin, and more particularly 
relates to novel derivatives of 5-O-desosaminylerythronolide and pharmaceutically acceptable acid addition 
5 salts thereof. 

Background of Art 

Erythromycins are antibiotics clinically widely used as agents for treating infectious diseases caused by 
10 Gram-positive bacteria, some Gram-negative bacteria, mycoplasmas, etc. Many erythromycin derivatives 
have been prepared for the improvement of biological and/or pharmacological properties of erythromycins. 
Examples of prior art 5-Odesosaminylerythronolide derivative are 3-0-acyl-5-0-desosaminylerythronolide 
derivatives described in U.S. patent No. 3,923,784. However, prior art 5-O-desosaminylerythronolide 
derivatives are generally considered as inferior in the antibacterial properties, and actually, the above- 
75 mentioned derivatives have extremely weak antibacterial activity. An object of the present invention is to 
provide novel antibiotics having a strong antibacterial activity. 

Disclosure of the Invention 

20 As a result of various researches on the antibacterial activity of novel 5-O-desosaminylerythronolide 
derivatives, the present inventors have found that the compounds wherein a specific aryloxy group or an 
alkoxy group is introduced at the 3-position of 5-O-desosaminylerythronolide derivatives have unexpectedly 
an extremely strong antibacterial activity, and the present invention has been accomplished. 

The present invention relates to a 5-O-desosaminylerythronolide derivative represented by the formula: 

25 . 




• 0 



40 [wherein A is a group represented by the formula: 



45 




so (wherein V is a hydroxyl group, W is a hydrogen atom or a hydroxyl group, or V and W together with the 
carbon atoms at the 11- and 12-positions form a cyclic carbonate group) or a group represented by the 
formula: 



55 
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Phenyl group, a phenyl group substituted by one to 5 Ztn ?'° UP C ° ntainin9 3 " 0Xy 9 en atom - a 
halogen atoms, nitro groups' trif.uorometS 9^3^^^ T ^ ^ C ° nSiStin9 ° f 
nbopyranosyl group, a glucopyranosvl orouo IIIh k 9 PS * 3 9 luco Pyranosyl group, a 

hydroxy, group, a ribopyranosyl group SS^STS SJ? °' * barayl 9r ° Up on the 

group, a benzyl group, a benzy" g^p subsSSed b J a C TlT^ " " ^ 9r ° UP ° n the ****** 
atom or a group represented by'the formula . ■ N-O-R, ^2^^^ 9r ° UP> 2 * 30 ° Xy9en 

group, a benzyl group or a benzyl qrouo substitut^ h . I hydro 9 ert atom, a CVC* alkanoyl 

consisting of halogen atoms anHVc 1 n ^ V °™ * 5 members selected from the group 
thereof. 9 * and C ' C+ alkyl 9 rou P s » or a Pharmaceutically acceptable acid addition saS 

^oT^^ an acetyl group, a propiony, group or 

group or a tetrahydrofuranyl groun ?he hlZ a ? ™T t0 " ,0r exam P ,e - a tetrahydropyranyl 

atom or an iodine atom^a,^^ 

Pharmaceutically acceptable acid addition salt refer! to for J™** 3 * Chai " alKyl 9 rou P- Th * 

trif.uoroacetate. maleate. tartrate, citrate stel a ^^^^ Propionate, butyrate. formate, 

glucoheptonate. benzoate. methanesulfonaie IthSiuSf ,actobionata . Senate. 

P-to.uenesulfonate, laurylsulfate. maT Sn^T^" 1 ^ benzenesulfonate, 

hydrobromide, phosphate, sulfate hyLSwe nicoll ! > ^ CyStein8 Salt ' hydrochloride, 
polyacrylate or carboxyvinyl polymer salt ' * a ' ate ' P,Cr3te ' thioc vanate, undecanoate. 

natuX~m) l? a ZZZT^IT *" C ° nfi9Urati ° nS - *** b « h * a 

The compounds of the present invention can be prepared, for example, as follows. 

[Preparation Method , , Method using 6-O-methylerythromycin A 9 -oxime as a starting materia, 

-nt at a 




(a) 



a ^T^ « a alcohol (e.g. methanol, ethanol. propyl 

and su,furic acid. Preferable r^^J^^,^^^ ««■ ^robromic' acTd 
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Step (2); The compound (a) is reacted with an acid anhydride represented by the formula R 2 2 0 (wherein 
R 2 is an alkanoyl group or a benzoyl group) and a base in an inert solvent or an acid halide represented 
by the formula R 3 -X (wherein R 3 is an alkanoyl group, a benzoyl group or a benzyloxycarbonyl group, 
and X is a halogen atom) and a base in an inert solvent at a temperature of from 0 * C to 30 • C to give a 
5 compound represented by the formula (b): 



w - 



75 




20 Q 

(wherein R f is the same as defined in R 2 or R 3 ). Examples of the inert solvent to be used herein are 
dichloromethane, dichloroethane, acetone and pyridine. The acid anhydride and acid halide to be used 
25 '* are those, for example, of acetic acid, propionic acid or benzoic acid. Examples of the base to be used 
are sodium bicarbonate, sodium carbonate, potassium carbonate, triethylamine, pyridine and 
tributylamine. 

• Step (3); The compound (b) is reacted with a glucopyranosyl group or a ribopyranosyl group, each of 
which is substituted by an acyl group, a halogen atom, an imidate group or a 3,5-dinitropyridyl group on 
30 the 1-hydroxyl group in an inert solvent in the presence of an acid catalyst at a temperature of from 
-30 'C to 30 *C according to the method described in the literature [Tetrahedron Letters, Vol. 28, No. 50, 
page 6281 (1987)] to give a compound of the present invention represented by the formula (c): 




(wherein R' is as defined above, and R* is a glucopyranosyl group or a ribopyranosyl group, each of 
so which is substituted by an acetyl group or a benzyl group on the hydroxy! group). Examples of the inert 
solvent to be used herein are dichloromethane, toluene, acetonitrile, ether and n-hexane, and examples 
of the acid catalyst to be used are boron trifluoride ether complex, copper trifluoromethanesulfonate, 
silver perchlorate, tin chloride and p-toluenesulfonic acid. 

Step (4); Then, the compound (c) is reacted with a base in a lower alcohol or an aqueous lower alcohol 
55 at a temperature of from room temperature to 80 * C to give a compound of the present invention 
represented by the formula (d): 



5 
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(d) 



75 



20 



25 



^r. 3 ^ ha ' ide ^ by the formu.a: RS-X 

group consisting ? SSTil ^ K^T, to H H 5 ^ f ™ *» 

above) and a base in an inert so.vent at a tempeZi c 1 -20 '0^0^ * " " 
present invention represented by the formula (e): ° m 20 C t0 30 C t0 9 ,ve a compound of the 



30 



35 
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used are potassium hydroxide sodium hvdroxil «nrT ! ! ther6 ° f - <* the base to be 

Step (6); The compound o * ^oZ^(e)lr^7 n h ^T' *** J*"" and SOdium cart >° n *e. 
compound of the formula (f)- ( ' * the Same conditions as in Step (2) to give a 



50 



55 
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5 



10 m 




(wherein R 5 and R' are as defined above). 

Step (7); The compound (f) is reacted with an alkyl halide represented by the formula: R 6 -X (wherein R 6 
20 is a methyl group, a phenyl group, a benzyl group, a phenyl group substituted by one to 5 members 
selected from the group consisting of halogen atoms, nitro groups, trifluoromethyl groups and amino 
groups, or a benzyl group substituted by one to 5 members selected from the group consisting of 
halogen atoms, nitro groups, trifluoromethyl groups and amino groups, and X is as defined above) under 
the same conditions as in Step (5). followed by reaction under the same conditions as in Step (4) for 
25 * removal of the protective group R' at the 2'-position to give a compound of the present invention 
represented by the formula (g): 



30 



35 



40 




0 



(wherein R 5 and R 6 are as defined above). The compound (g) can be also obtained by further reacting 
45 the compound (e) in the same manner as in Step (5). 

Step (8); The compound (e) is reacted with a cyclic vinyl ether containing an oxygen atom in an inert 
solvent in the presence of an acid catalyst at a temperature of from 0°C to 30 *C to give a compound of 
the present invention represented by the formula (h): 



55 
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(h) 
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(i) 



sterSi^ 8 the same 9roup 35 def,ned in r6 ° r r7 >- 

* sue srss itcss ssrfsjrs sr - — > *»— 

invention represented by the formula (j): 9 ' V6 3 com P° und of the present 
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(wherein R 8 is as defined above). 

(Preparation Method 2] Method using 2 , -0 > 3 , -N-bis-(benzyloxycarbonyl)-N-demethyI-6-Omethyleryth- 
romycin A 9-[0(2-chlorbenzyl)oxime] described in U.S. patent No. 4,680,386 as a starting material 

5 

Step (11); 2 , -0,3'-N-Bis(benzyloxycarbonyl)-N-demethyl-6-0-methylerythromycin A 9-[0-(2-ch!oroben- 
zyl)oxime] is reacted in the same manner as in Step <1), and the resulting compound is subjected to 
11,12-cyclic carbonation using a reagent such as phosgene dimer or phosgene trimer and a base such 
as pyridine in an inert solvent at a temperature of from -20 °C to 5'Cto give a compound represented 
70 . by the formula <k): 



75 



20 



25 -\ 



30 



C I 




2_ ^ /y 




00CH 2 -(^> 



(k) 



Step (12); Then, the compound (k) is reacted in the same manner as in Step (5) to give a compound 
represented by the formula (*): 



35 



40 



45 



50 



C I 



COOCH. 




(« ) 



(wherein R 9 is a methyl group or a phenyl group which may be optionally substituted by one to 5 
55 members selected from the group consisting of halogen atoms, nitro groups, trifluoromethyl groups and 
amino groups). 

Step (13); The compound (I) is reacted in the same manner as in Step (9) for reductive removal of the 
protective groups, and then subjected to 3*-N-methy!ation using formic acid or formalin to give a 



9 
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compound of the present invention represented by the formula 



(m): 



10 



15 




(m) 



20 



(wherein rs is as defined above). 

Step (14); The compound (m) is reacted in the same manner as in <5tPn /im ♦ - 

present invention represented by the formula (n): P ( ° } t0 9 ' Ve 3 com P° u "d of the 



25 



30 



35 




(n) 



40 



45 



(wherein R* i s as defined above). 
(P™par. to ^ 3J Method usl „ g ^^^o.^,^,^ a as a starting „,.,„,„ 
Step (15); 5-0-Desosaminyl-6-0-methylerythronolide A is resntA* ,n 

9 .va a compound of the present invention Ve P res"Z% the ^ m3nner 35 ta Step < 5 > to 
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0 



75 

(wherein R 9 is as defined above). 

Step (16); 5-0-Desosaminyl-6-0-methylerythronolide A is reacted in the same manner as in Step (2), and 
subjected to 11,12-cyclic carbonation using a reagent such as phosgene dimer or phosgene trimer and a 
20 base such as pyridine in an inert solvent at a temperature of from -20 °C to 5 °C, followed by reaction in 
the same manner as in Step (4) to give a compound represented by the formula (p): 




0 



Step (17); The compound (p) is reacted in the same manner as in Step (5) to give a compound of the 
40 present invention represented by the formula (q): 




(wherein R 9 is as defined above). 
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Industrial Utilization 

70 senate Std^^^ Str ° n9 a " tibaCterial aC «^ •"»*« erythro.ycin-" 

antibacterial agents for the infecZ' s H C ° mp ° Unds of the P"*** invention are useful as 
anima.s (including farm anima^ * d,SeaSSS CaUS6d by bacteria in beings and 

,s Best Mode f or Carrying out the Invention 

The present invention is illustrated in more detail by the following examples. 
Example 1 

Preparation of 3-0-( 2 .4-dinitro) P heny.-5-0-desosaminyl-e-0-methy,erythron 0 .ide A 

*tra^^^ A in 10 m, « 

sodium hydride under ice-cooling Tfte tem^i'^r T. ^ ^ ^ (6 mm °' eS) ° f 60% 
the mixture was stirred for 24 arSlT^on LlZ T" * WOm tem P erature Squally, 

acetate layer was washed with a StZLn «™ J 3S extracted wim ethyl acetate. The ethyl 
magnesium sulfate. ^^2^^^^°" and d - d over anhydrous 

by silica gel column chromatography (e.uen? Sr^l^l^ 6 ' The reSidue was * urified 
give 880 mg of the title compound as a ye.L foam ' ' ^ aMa = 95:5:05 > «° 

Mass (FAB) m/z ; 756 [MH] + 

« «wh s , ««,„. a . j.^ 4 , 0(1H 

1607. ,540. ,344. ,282. ,,74 " ° ;>U<, " , ' 866 " 8ra < ,H > "XK*. cm-'): 3436. 1732, 1692, 

35 

Example 2 

Preparation of ^-nitro^r^ A 

" tetrad* A in 10 ml of 

of 60% sodium hydride u j^^^^ 120 mg (3 mmo.es 

gradually, the mixture was stirred for 5 hLTZ^S^ iTL^T ^ * 0 r °° m tem ^e 
104 g of the title compound as a yellow foam P ™ manner as in Exam P |e 1 «° give 

« Mass (FAB) m/z ; 779 [MH] + 

1327, 1282, 1175 * h 3 " 8 04(1 H) IR < KBr ' cm ~'> • 3436. 1732, 1693, 1626, 1543, 

so Example 3 

Preparation of 3-0-(2-ni t ro)phen y ,-5-0-desosami nyl .6-0-methylerythrono.ide A 

■ reacted with 2, m , (20 

m the same manner as in Example 1 to give 5^0 ma oHhf»,t 15 ml 0f te ^hydrofuran 

Mass (FAB) m/z ; 71 1 [MHf compound as a yellow foam. 

'H-NMR (200MHz. CDC,) . (ppm, ; 2.26(6H, s, 3,1(3H, s), 4.07(1H, s). 4,1(1H, d. J = 7Hz). 4.68(1H, 



20 



25 



30 
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d, J = 11Hz), 6.97 - 7.05(1 H), 7.27 - 7.33(1 H), 7.49 ~ 7.57(1 H), 7.72 ~ 7.77(1 H) 
IR(KBr, cm" 1 ) ; 3467, 1732, 1692, 1605, 1530, 1276. 1173 

Example 4 

5 

Preparation of 3-0-(4-methyl-2-nitro)phenyl-5-0-desosaminyl-6-0-methylerythronolide A 

1.178 g (2 mmoles) of 5-0-desosaminyl-6-0-methylerythronolide A was reacted with 3.10 g (20 
mmoles) of 4-fluoro-3-nitrotoluene, 200 mg (5 mmoles) of 60% sodium hydride and 10 ml of tetrahydrofuran 
io m in the same manner as in Example 1 to give 460 mg of the title compound as a yellow foam. 
Mass (FAB) m/z ; 725 [MH] + 

'H-NMR (200MHz, CDCJ 3 ) 5 (ppm) ; 2.28(6H, s), 2.34(3H, s), 3.10(3H, s), 3.25(1 H, broad-s), 4.05(1 H, s), 
4.1 3(1 H, d, J = 7Hz), 4.62(1 H, d, J = 1 1 Hz), 7.1 5, 7.20(1 H), 7.29 - 7.35(1 H), 7.54, 7.55(1 H) 
IR(KBr, cm" 1 ) ; 3459, 1731, 1692, 1533, 1258, 1173 

75 

Example 5 

Preparation of 3-0-(4-f luoro-2-nitro)phenyl-5-0-desosaminyl-6-0-methylerythronolide A 

20 One gram (1.698 mmoles) of 5-0-desosaminyl-6-0-methylerythrono!ide A was reacted with 0.92 ml 
(8.49 mmoles) of 2,5-difluoronitrobenzene, 152 mg (3.80 mmoles) of 60% sodium hydride and 10 ml of 
tetrahydrofuran in the same manner as in Example 1 to give 387 mg of the title compound as a yellow 
foam. 

Mass (FAB) m/z ; 729 [MH] + 

25 1 H-NMR (200MHz, CDCI 3 ) 5 (ppm) ; 2.38(6H, s), 3.10(3H, s), 3.26(1H, s), 4.05(1H, s). 4.13(1H, d, 

J=7Hz), 4.60(1H. d, J = 11Hz), 7.17- 7.31(2H), 7.49 - 7.56(1H) 
IR(KBr, cm" 1 ) ; 3467, 1732, 1692, 1538. 1265, 1174 

Example 6 

30 

Preparation of 3-0-(4,5-difiuoro-2-nitro)phenyl-5-0-desosaminyl-6-0-methylerythrono!ide A 

One gram (1.698 mmoles) of 5-0-desosaminyl-6-0-methylerythronolide A was reacted with 0.98 ml 
(8.49 mmoles) of 2,4,5-trifluoronitrobenzene, 102 mg (2.547 mmoles) of 60% sodium hydride and 10 ml of 
35 tetrahydrofuran in the same manner as in Example 1 to give 87 mg of the title compound as a yellow 
powder. 

Mass (FAB) m/z ; 747 [MH] + 

'H-NMR (200MHz, CDCI3) 5 (ppm) ; 2.28(6H, s), 3.09(3H, s), 4.06(1 H, d. J = 7Hz), 4.50(1 H, d, J = 11Hz), 
7.12 - 7.23(1 H), 7.73 ~ 7.83(1 H) 
40 IR(KBr, cm" 1 ) ; 3460, 1732, 1693, 1540, 1333, 1174 

Example 7 

Preparation of 3-0-(2,3-difluoro-6-nitro)phenyl-5-0-desosaminyl-6-0-methylerythronolide A 

45 

One gram (1.698 mmoles) of 5-0-desosaminyl-6-0-methylerythronolide A was reacted with 0.99 ml 
(8.49 mmoles) of 2,3,4-trifluoronitrobenzene, 102 mg (2.547 mmoles) of 60% sodium hydride and 10 ml of 
tetrahydrofuran in the same manner as in Example 1 to give 820 mg of the title compound as a yellow 
foam. 

50 Mass (FAB) m/z ; 747 [MH] + 

1 H-NMR (200MHz, CDCI3) 6 (ppm) : 2.26(6H, s), 3.07(3H, s), 3.25(1 H, broad-s), 4.00(1 H, s), 4.19(1 H, d, 
J=7Hz), 5.00(1 H, d, J = 11Hz), 6.85 ~ 6.98(1 H), 7.53 - 7.63(1 H) 
IR(KBr, cm" 1 ) ; 3467, 1734, 1540, 1467, 1173 



13 
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Example 8 

Preparation of 3-0-(2-amino)phenyl-5-0-desosaminyl-6-0-methylerythronolide A 
5 were T Lde S d 0, 3S n m ° Q l °™ M) * th6 C ° mP ° Und ° btained in Example 3 in 5 ml of methanol 

io Mass (FAB) m/z ; 681 [MH] + 

TJoJSF* <200MHZ ' CDC,3) 5 (PPm) = 225(6H - S >' 3 - 10 < 3H " S >' 4 °W"> 4.55(1H, d, J = 11Hz). 6.65 - 
IR(KBr, cm" 1 ) ; 3452, 1732, 1692, 1504, 1459, 1172 

75 Example 9 

Preparation of 3-0-(2,4-dinitro)phenyl-5-0-desosaminyl-6-0-methylerythrooolide A 1 1.12-cyclic carbonate 

mp ; 158 - 160 'C 
Mass (FAB) m/z ; 632 [MH] + 

zs^szrz a^'xr^i^r^r oo r a in ,he (, > *> 5 °° « 

bona, m.JS2£? 9 2 -°- acw >"- 5 - 0 - <, « s » sa ™«>"*0^*, l . V h,ono M . A .1,,2-cc.c » 
W 800 mg (1.218 mmoles) of the compound obtained in the abovp o\ in * ™i ^ *u 

srr 10 9ive ~ - - res 

Mass (FAB) m/z ; 782 [MH] + 



20 



25 



30 



35 
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IR(KBr, cm" 1 ) ; 3436, 1809, 1737, 1713, 1606, 1537, 1344, 1317, 1281 
Example 10 

5 Preparation of 3-0-(2-methyl)benzyl-5-0-desosaminyl-6-0-methylerythronolide A 9-[0-(2-ch!orobenzyl)- 
oxime] 

(1) To 500 g (0.655 mole) of 6-Omethylerythromycin A 9-oxime was added 1 L of 1N hydrochloric acid, 
followed by allowing to stand at room temperature for 24 hours. The mixture was adjusted to pH 10 by 

70- adding sodium hydroxide solution, and the precipitated crystals were collected by filtration. The crystals 
were dissolved in dichloromethane, washed with a saturated aqueous sodium chloride solution and dried 
over anhydrous magnesium sulfate. The dichloromethane was evaporated under reduced pressure, and 
the residue was crystallized from methanol to give 259.8 g of 5-0-desosaminyl-6-0-methylerythronolide 
A 9-oxime as white crystals. 

75 mp ; 257 - 260 *C 

Mass (FAB) m/z ; 605 [MH] + 

1 H-NMR (300MHz, CDCI 3 ) 5 (ppm) ; 1.42(3H, s), 2.34(6H, s), 2.99(3H, s), 3.26(1 H, s), 3.57(1 H, s), 
4.37(1 H, s), 4.42(1 H, d, J = 7Hz), 5.23(1 H, dd, J = 1 1 Hz, 2Hz), 7.43(1 H, broad-s) 

IR(KBr, cm" 1 ) ; 3523, 3370, 1712, 1188, 1169, 1085 
20 Alternatively, 5-0-desosaminyl-6-0-methylerythronolide A 9-oxime was also obtained by oximation of 

5-0-desosaminyl-6-0-methylerythronolide A in methanol using hydroxylamine hydrochloride and im- 
idazole. 

(2) To a solution of 3.02 g (5 mmoles) of the compound obtained in the above (1) in 30 ml of N,N- 
dimethylformamide were added 0.94 ml (7.50 mmoles) of 2-chlorobenzyl chloride and 240 mg (6 

25 ^ mmoles) of 60% sodium hydride under ice-cooling. After stirring for 5 hours, the mixture was extracted 
and purified in the same manners as in Example 1 to give 1.91 g of 5-0-desosaminyl-6-0- 
methylerythronolide A 9-[0-(2-chlorobenzyl)oxime] as a white foam. 

(3) 2.148 g (2.947 mmoles) of the compound obtained in the above (2), 1.17 ml (8.841 mmoles) of 2- 
methylbenzyl chloride, 525 mg (8.841 mmoles) of 96% potassium hydroxide powder and 20 ml of 

30 tetrahydrofuran were reacted in the same manner as in Example 1 to give 613 mg of the title compound 
as a white foam. 

Mass (FAB) m/z ; 833 [MH] + 

1 H-NMR (200MHz, CDCb) 6 (ppm) ; 2.17(6H, s), 2.38(3H, s), 2.93(3H, s), 3.26(1H, s), 4.21(1H, d, 
J = 7Hz), 4.40(1 H, s), 4.03, 4.93(2H, ABq, J = 14Hz), 5.13, 5.17(2H), 7.10 - 7.67(8H) 
35 IR(KBr, cm" 1 ) ; 3447, 1732, 1457, 1170, 1083 

Example 11 

Preparation of 5-0-desosaminyl-3,6-di-0-methylerythronolideA 9-oxime 11,12-cyclic carbonate 

40 

(1) 5.0 g (4.38 mmoles) of 2 , -0,3 , -N-bis(benzyloxycarbonyl)-N-demethyl-6-O-methylerythromycin A 9-[0- 
(2-chlorobenzyl)oxime] was reacted in the same manner as in Example 10(1) to give 2.99 g of 2 , -0,3'-N- 
bis(benzyloxycarbonyl)-N-demethyl-5-0-desosaminyl-6-0-methylerythronolide A 9-[0-(2-chlorobenzyl)- 
oxime]. 

45 (2) 3.01 g (3.06 mmoles) of the compound obtained in the above (1) was reacted with 1.1 ml (9.18 
mmoles) of trichloromethyl chloroformate and 4.94 ml (61.2 mmoles) of pyridine in 55 ml of dich- 
loromethane in the same manner as in Example 9(2) to give 930 mg of 2 , -0.3 , -N-bis(benzyloxycarbonyl)- 
N-demethyl-5-0-desosaminyl-6-0-methylerythronolide A 9-[0-(2-chlorobenzyl)oxime] 11,12-cyclic car- 
bonate as a white foam. 

50 (3) To a solution of 920 mg (0.912 mmole) of the compound obtained in the above (2) in a mixture of 7 
ml of dimethyl sulfoxide and 7 ml of tetrahydrofuran were added 0.57 ml (9.12 mmoles) of methyl iodide 
and 110 mg (1.879 mmoles) of 96% potassium hydroxide powder under ice-cooling. The temperature 
was allowed to return to room temperature gradually, and the mixture was stirred for 5.5 hours. The 
reaction solution, after addition of 2 ml of triethylamine, was extracted with ethyl acetate, and worked up 

55 in a conventional manner. The residue was purified by silica gel column chromatography (eluent; ethyl 
acetate : n-hexane = 1:3) to give 790 mg of 2'-0,3 , -N-bis(benzyloxycarbonyl)-N-demethyl-5-0-de- 
sosaminyl-3,6-di-0-methylerythronolide A 9-[0-(2-chlorobenzyl)oxime] 11,12-cyclic carbonate as a white 
foam. 

15 
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(4) 780 mg (0.762 mmole) of the compound obtained in the abovp n\ m« ^ mo, 

ammonia - 20:1:0.1) g,vo 326 m g of ,h. «„o compound „ , ItT ' ; 25% " W> ' ,S 

Mass (FAB) m/z ; 645 [MH] + 

<i«/rSS. s > D0 ''' * " >Pn " ! 2 42WH ' * 3 0 " 3H * 3 57<3H ' 'M^'a a, 4.30- 

Example 12 

Preparation of 3-0-(2-tetrahydropyranyl)-5-O-desosaminyl-6-O-methylerythronolide A 

(1) 2 g (2.93 mmoles) of 5-0-desosaminyl-6-0-methylervthronolide A q tin k~„,. u„ ■ i , * . 

2 l S !i Ut,0n ° f 0 3 9 (0 39 mmole) of 1,16 compound obtained in the £ZT< u in ^ ml of m «. , 
were added 100 mg of 10% palladium carbon 40 ma fO 6<l mmrL « methanol 

(3-13 mmoles) of 99% formfoacid. followed I by LcSon af SoTfor 30 TnlT aT** ^ ^ 
catalyst by filtration, evaporation of the solvent undTr ™JLS Aft8r removal of the 

tetrahydropyrany,)^^ «4 mg of 3-0-( 2 - 

mmole) of 99% form c acto I fo^owef bv hS^ 9 ( i T°'f } ° f SOdiUm b '' SUlfite and 0 02 ml < 0 52 
basic w«h 2N sod^mCc^ 

evaporated under reduced pressure The r^M.*. JTtTu , acetate, and the solvent was 

~n : «i -k^rr^r^ -r,o 9 r u .™ sros 

Mass (FAB) m/z ; 674 [MH] + 

'H-NMR (200MHz. CDCI 3 ) 5 (ppm) ; 2.31(6H. s). 2.98(3H. s). 4.00(1 H. m) 
40 Example 13 

Preparation of '0,1,.onny0ro.5.O-do S o sam i„ yt 3.e-di-l>m 9 lh»leT,»,ronoli < lo A 

1 H-NMR (200MHz, CDCI 3 ) 5 (ppm) ■ 2 0U3H s> 
J =7Hz), 6.45(1 H,s) ' ( ' h 2 31(6H ' S) ' 316(3H ^ s >' 3 56 (3H S), 4.38(1 H, d, 

Example 14 

Prop»atlon of ^«os a mln,l-3.6^l-o.me»,,lennh ro nolldoA HO.(2-chloro>»n 2 yl)„xi m ., 

b.nzyloxycarbonyl ehlortd. ^fLSSTTntt^Tl"" ^ ""' °' 85 m ' (5 892 mmotes ) °< 
- .adooiiy. « .0 m^ ^1 .TESS^ ^TSTSK 
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extracted with dichloromethane, and worked up in a conventional manner. The residue was purified by 
silica gel column chromatography (eluent; chloroform : acetone = 2:1) to give 1.76 g of 2 f -0- 
benzyloxycarbonyl-5-0-desosaminyl-6-0-methylerythronolide * A 9-[0-(2-chlorobenzyl)oxime] as a white 
foam. 

(2) 1.76 g (2.039 mmoles) of the compound obtained in the above (1) was reacted with 0.38 ml (6.117 
mmoles) of methyl iodide and 357 mg (6.117 mmoles) of 96% potassium hydroxide powder in a mixture 
of 10 ml of dimethyl sulfoxide and 10 ml of tetrahydrofuran in the same manner as in Example 11(3) to 
give 550 mg of 2 , -0-benzyloxycarbonyl-5-0-desosaminyl-3,6-di-Omethylerythronolide A 9-[0-(2- 
chlorobenzyl)oxime] as a white foam. 

(3) 150 mg (0.171 mmole) of the compound obtained in the above (2), 70 mg (0.833 mmole) of sodium 
bicarbonate, 13 ml of methanol and 5 ml of water were together stirred at 55 W C for 4 hours. The 
methanol was evaporated under reduced pressure, and the residue was extracted with ethyl acetate and 
worked up in a conventional manner to give 136 mg of the title compound as a white foam. . 

Mass (FAB) m/z ; 743 [MH] + 



1 H-NMR (200MHz, CDCI 3 ) 8 (ppm) ; 2.32(6H, s), 2.90<3H, s), 3.56(3H, s), 4.79(2H, s), 7.15 ~ 7.49- 

(4H) 



Preparation of 3-0-(^-D-glucopyranosyl)-5-O-desosaminyl-6-O-methylerythronolide A 9-oxime 

(1) 10 g (25.6 mmoles) of a-D-giucose pentaacetate and 2 g (21.7 mmoles) of hydrazine acetate in N,N- 
dimethylformamide were together stirred at 50 *C for 45 minutes. The reaction solution was extracted 
with ethyl acetate, and washed with a saturated aqueous sodium chloride solution. After working up in a 

I conventional manner, purification by silica gel column chromatography (eluent; ether : n-hexane = 2:1 to 
3:1) gave 5.45 g of 2.3.4,6-tetra-O-acetyl-a-D-glucose. 

(2) To a solution of 5.45 g (15.66 mmoles) of the compound obtained in the above (1) in 15 ml of 
-. dichloromethane were added 5.45 ml (53.95 mmoles) of trichloroacetonitrile and 623 mg (15.58 mmoles) 

of 60% sodium hydride under ice-cooling, followed by stirring for 4 hours. The reaction solution was 
extracted with dichloromethane, and worked up in a conventional manner. The residue was purified by 
silica gel column chromatography (eluent; ether : n-hexane = 3:1) to give 3.91 g of 0-(2,3,4,6-tetra-0- 
acetyl-a-D-glucopyranosyl)-trichloroacetoimidate. 

(3) To a solution of 6 g (9.936 mmoles) of the compound obtained in Example 10(1) in 240 ml of 
dichloromethane were added 2.32 ml (24.84 mmoles) of acetic anhydride and 4.16 g (49.68 mmoles) of 
sodium bicarbonate under ice-cooling. The temperature was allowed to return to room temperature 
gradually, and the mixture was stirred for 6.5 hours. The reaction solution was extracted with dich- 
loromethane and worked up in a conventional manner to give 7.18 g of 2 , -0-acetyl-5-0-desosaminyl-6-0- 
methyierythronolide A 9-acetoxime. 

(4) To a solution of 1.36 g (2 mmoles) of the compound obtained in the above (3) in 15 ml of 
tetrahydrofuran were added 4 g of Molecular Sieves 4A, 0.3 ml (2.4 mmoles) of boron trifluoride ethyl 
ether complex and 1.33 g (2.7 mmoles) of the compound obtained in the above (2) under ice-cooling, 
followed by stirring for 7 hours. The molecular sieves were removed by filtration, the reaction solution 
was made basic with a saturated aqueous sodium bicarbonate solution and extracted with ethyl acetate. 
Working up in a conventional manner gave 680 mg of 3-0-tetraacetylglucosyl-5-0-desosaminyl-6-0- 
methylerythronolide A 9-acetoxime. 

(5) 670 mg (6.58 mmoles) of the compound obtained in the above (4) and 0.66 ml (3.19 mmoles) of 28% 
sodium methoxide methanol solution were together stirred in 12 ml of methanol for 2 days. The methanol 
was evaporated under reduced pressure, and the residue was made basic with aqueous ammonia and 
extracted with ethyl acetate. After working up in a conventional manner, purification by silica gel column 
chromatography (eluent; chloroform : methanol = 1:1) gave 130 mg of the title compound. 

Mass (FAB) m/z ; 767 [MH] + 

1 H-NMR (200MHz, CDCi 3 ) 5 (ppm) ; 2.35(6H, s), 3.03(3H, S), 4.01 (1H, s), 4.41 (1H), 4.69(1 H), 5.64- 
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Example 1 6 

688 mg (1 mmole) of 2'-0-acetyl-5-0-desosaminyl-6-0-methylerythronolide A 9-acetoxime and 470 mq" 
(1.12 ! mmoles) of a compound obtained by treating /3-D-ribopyranose 1 ,2.3,4-tetraacetate in the same 

ZTZ tK P e 15(1) 3nd (2) ' Were reaCted in the same manner in ^mple 15(4) to give 120- 

mg of the title compound. y 

OH.st 4^(lTd M J = 8Hz) C ^ 5 (PPm) : 2 ° 5(3H ' S) ' 2 ° 6(6H ' S> ' 2 ' 15(3H ' S> ' 2 ' 17(3H ' S) ' 229(6H ' S) ' 2 - 95 ' 

Experiment (In Vitro Antibacterial Activity) 

The in vitro antibacterial activity of the compound of the present invention obtained in Example 9 
agamst various experimental bacteria was measured using sensitive disc media (produced by Eiken 
n M^h a i accordln 9 to the MIC measuring method specified by the Japan Society of Chemotherapy 6- 
O-Methylerythromycn A was used as a comparative drug. The results are expressed as MIC value 
(Minimum Inhibitory Concentration, mcg/ml), and shown in Table 1. 

Table 1 
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^ Compound 
Microorganism 


Example 9 


aiue imcg/mi ) 

Comparative 
drug 


aureus 20<Jp_,tc 


0.10 


0.10 


§_t. aureus Smith 4 


0.10 


0.10 


iL_ epidermi Hps hd 866 


0.10 


0.10 


E_;_ faecalis CSJ 1212 


0.20 


0.78 


S ■ aureus B1 


0.78 


>100 
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Claims 

1. A 5-O-desosaminylerythronolide derivative represented by the formula: 



55 




[wherein A is a group represented by the formula: 
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(wherein V is a hydroxyl group, W is a hydrogen atom or a hydroxyl group, or V and W together with 
io . the carbon atoms at the 11- and 12-positions form a cyclic carbonate group) or a group represented by 
the formula: 



20 

(wherein W is a hydrogen atom or a hydroxyl group), B is a hydroxyl group or a methoxy group, U is a 
hydrogen atom or a C2-C8 alkanoyl group, Y is a C4-C6 cyclic alkyl group containing an oxygen atom, 
a phenyl group, a phenyl group substituted by one to 5 members selected from the group consisting of 
halogen atoms, nitro groups, trifluoromethyl groups and amino groups, a glucopyranosyl group, a 

25 ^ ribopyranosyl group, a glucopyranosyl group substituted by an acetyl group or a benzyl group on the 
hydroxyl group, a ribopyranosyl group substituted by an acetyl group or a benzyl group on the 
hydroxyl group, a benzyl group, a benzyl group substituted by a C1 -C 3 alkyl group; or methyl group, Z 
^ is an oxygen atom or a group represented by the formula: = N-O-R 1 (wherein R 1 is a hydrogen atom, a 
C2-C8 alkanoyl group, a benzyl group or a benzyl group substituted by one to 5 members selected 

30 from the group consisting of halogen atoms and C1-C4 alkyl groups)] or a pharmaceutical^ acceptable 
acid addition salt thereof. 
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